Transgenic mice carrying the human KRAS oncogene under the control of a thyroglobulin promoter: KRAS expression in thyroids analyzed by in situ hybridization.
We have previously generated transgenic mice bearing a molecular construct obtained by fusing the rat thyroglobulin promoter with the human Kirsten ras oncogene (KRAS). These mice showed thyroid abnormalities, although at very low incidence and after a long latency period. A six-month thyrotropin (TSH) stimulation of thyroid glands, followed by a two-month suspension, induced a significant increase in the number of lesions in transgenic mice as compared with a nontransgenic control group. Our goal was to follow the progression and the reversion of the tumorigenesis process in relationship with the levels of expression of the KRAS in this experimental model. In situ hybridization was used to detect expression of KRAS mRNA in sections of thyroids of the various groups of mice. A positive hybridization was observed in follicular cells of TSH-stimulated transgenic mice, whereas no expression could be appreciated in control nontransgenic mice. A positive signal was also observed in thyroid glands excised from transgenic mice after the 2-month suspension of treatment; however, the number of expressing cells was decreased compared with transgenic mice killed immediately after 6 months of a goitrogen regimen. Finally, every cell in the single thyroid carcinoma observed after the two-month suspension was positive for the transgene mRNA. This study further strengthens the role of the expression of mutated KRAS in the early stages of thyroid follicular cell transformation and indicates that when the expression of the mutated KRAS becomes independent of exogenous TSH stimulation, this event coincides with a further progression towards tumorigenesis.